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hijj:: ::I;mp'_s Riﬁ'_!ey Sea Turtle H_md Start Research Project is part of the ULS.-Mexico Kemp’s Ridley Recovery Progra d
has as | ﬂfﬁﬁ ;: :;?:;.‘éz;e ;he establishment of a new nesting colony at the Padre Island National Seashore HEHI‘%EIF fs Cr;:r:i? :
. A er , 13,572 tagged Kemp's ridley sea turtle {Lepidochelys kempi) juveniles had beew released x'ifu the SH;}

of Mexico after beiny reared 1n captivit ' s Tichays : - vy : im o 1tg CTi :
Galvestorn f_aburﬂtufry n Gah:rest.fn:ﬂ;”eyxfﬂ the National Martne Fisherizs Service (NMFS), Southeas! Fisheries Center (SEFC) fat:;lnil ;UWTII:; ?g;‘?—slglﬂl;ii:::ilziz %T;slsznged from 67.8 to 98.4 percent. Of the total of 16,538 hatchlings recﬁ‘l; ed
Each wear during the nesting seaso ' . | cad s artT s ' reent) had been reared, tagged and released as of October 1988.
contractor, Gladys Porter Zoo fzrmﬂ thz*;if;ﬁ:rggteiﬁ 2 F;FD(}'O egTs are .*:{_:uffected by the U.S. Fish and Wildlife Service and its I alive 'frum year-clagﬁes 1978 tq 1'.1538?, 13d.5?'2 iﬁzdf:?;egr;; roar, tag and relcase read started Kemp's ridleys (see also
within potystyrene foam bo e : ncno Nueve, Tamaulipas, Mexico. The eggs are placed in Padre Island sand This paper describes the facilines and me '
ohers the sggenre further s x2s £r tncubation. Once all the eges have been collected, the boxes are flown to the National Seashore ; Fontaine ef al., 1985; Fontaine ¢t al., 1989).

er incuvated and hatched, and the hatchlings imprinted on the beach und in the surf at Padre Island, under Facilities

survetilance by National Park Service personnel.

Thetmpri -hii
o it ;:1;; f::: iﬁf:fiﬁ;ﬁ I:f;;j;%;ﬁifﬂt:; :m:if 55 .QE):C_E:&I Uesmhsn Lgborutﬂl’? where they are reared in sea water ruceways Quonset Huts
. ers, far 3 to 11 months. Survivors in good conditi : ' - | ok oyf 9 x 20 meter, allminum-
measured, and relensed - good condition are tagged, weighed and : ART lveston Laboratory consist of three, ¥ x v mEtet,
into the Guif of Mexico, usually off Padre and Mustang Islands. 3 Thi;oa mrtlrts h;atd start r?f::fdf;?;(n? g;tll:ﬁ ?ri: E;ed sank. NI rga,:h is covered by inflated, double-layered
framed quonsets huts manula : . s . IDC., i

Feeding, maintenance and health care of the ] ity

Sy turtles, the major uctivit ' ; : : '

described include: (1) monthly weighin ' / tikies of captive-rearing, are described. Other activities . : ' hut is situated on an northeast-southwest
. : s 0 . i : : - The long axis of each quonset nuris MEIL ,

determined as a percentage of Ei;dy zfeig}g- {2); ig;;:fs g f:rtfes f:rhagtm;? average I;«.ndy weight from which feedin g ration is wl_ute P?lyEtl.lyiETE Shi;thlngsfg;ﬁfﬂThﬂt preva?ling winds pr?:wi de cross-ventilation to cool the interior during

and preservation of kidneys and gonads {f;ﬂm furt] glhut d‘{ff metiods (twing tags, internal tngs and flipper tags); (3) removal orientation parcllel to the Cﬂ O P with fateral vent-cails locat “d 1.2 meters above ground level. Pancls

&5 ie) for sex determination; and (4} final weighing and measurin g of summer. Sides of the quonset huts are &g ppe summer to allow ventilakion. The quonset huts

each turtie before it is released ) . -
' | . . hed to the rails can be removed during ,

Hutchiings weigh around 14 grams when received i of polyethylene sheathing attac 2] :d. polyethylene cOvVers i3
: ‘ cerved - . , - : 1At _ d. spmace between the double-layered, polyetity
captive turtles have increased fﬂgﬂUErHSE wm'ghf;si} f; ’L{;”E: ;:;ii E;f“f: i’iyﬂﬁtf Tﬂy Er_ Efr!ﬂ IHEE Eff e folleaing year, the alsﬂn fedm Equ1pp?{ib*{;i1;;ﬂ?uh;;t;zjf;§til;; 23 Erllx Emlu: aipr-span:e hetween the layers provides insulation. The tops

o } released Mo he i, infla y sma N ' * icane and before winter.

: Ily following the hurricane scason an
‘ normally last only 1210 18 months, 50 they are replaced annually

K ..f - . - . ' '
emp’s ridley sea turtle (Lepidochelys kempi) is listed as endangered under the U.S. Enda ngered Species Act of 1973 Gas-fired, forced air heaters are used during the winter to maintain warm temperabures.

Its prima tH ' . ,
Tammaulipas, Mexico (Chives, Conteeras s Hemmancen, 1onsy. tomoreaiage of Rancho Nuevo, in the state of Seawater Supply rd of the surfline of
. £z, - Hildebrand (1963) estimated that 40,000 - ; . li-points located approximately 200 meters scaward of the surtinc o
000 female Scawater is pumped through submerged well-po PP red initially in an underground, cOncrete sump

Kemp's ridleys nested on this beach o '
(Mdrquez, Villanueva and Sanchez 158?&2@:11 Iull';;fdﬁbur l::ay 1982 the number had declined to about 1,500 Calveston’s beach bordering the Gulf of Mexico. The scawater is 5t0 i
’ . Marqucz, ). The primary cause of the pepulation decline has been (113,460 liters) and then pumped into two above-ground, fiberglass-lined redwood storage tanks {cach 94,550 liters).

overexploitation of the turtles (both direc . i

Nuevo has been protected duringﬂ.;;t nﬂiﬁ;ﬂi :;,;f?:;;? _i ndiltl;e fi‘giﬁ.;ﬁ E}’ man. Since 1964, the beach near Rancho | Qeawater is then delivered from the redwood tanks to cight, above-ground, insulated, ;‘12;3%13'5{5 reserw;u;v I'lEEIf’ E:e
Instituto Nacional d pril to July by Mexican Marines and person 1 e ‘ four smaller reservoirs, each with a capacity © - iters, an Q0 : c
¢ pe nel of the head start facilities. Figure 2 shows the o (not shown)alsohavea 37 850 liter capacity.

la Pesca (INP) of Mexico, with assis :
others. This prolection has 0, with assistance from the U.S. Fish and wildlife Service (FW - b ; i = a5 liters. The other two rescrvoirs L
P ion has reduced the poaching by man (Mdrquez ef al., 1982). 2} and : larger ones, cach with a cnpaC:g ?: iéated lby ‘hermostatically-controlled, immersion heaters (Table 1) to maintain

Since 1978, the National Mari s hoTi : : .
’ ne Fisheries Service (NMFS), S isher; | During cold weather, scawa
t - N ‘ » Sputheast Fisherios Cente ; P | \ .
ory has participated in an international program (o save Kemp's ridley from uxtincti{; E;S Iflfi?:: :ﬁiﬁvl::{s:an oora- temperatures at 257l0 287C
. - L‘l.

The program s a joint conservati 2
; oneffort among the INP, FWS, NMFS, Nati y, 1982). w
and Wildlife Departm : : ’ ' , National Park Service (NI"S) and Texas Parks Raceways | T - ity, Tex. The
P ent (TPWD), with assistance from Gladys Porter Zoo, Brownsville, Tex. and others X 5:;:"}1:1 The 27 fiberglass raceways used to rear the turtles were mani factured by Rejeﬂ:v;(lad, I:tf;.,. EE!;‘I;E Ci EF aex o

raceways are rectangular (Figure 3}, measuting 6.1 meters long x 1.8 melers wi
ding a scawater volume of 3,140 liters per raccway.

——— eam e s Lrsaam oam.

of nesting turtle ‘ » '
4 s and their eggs on the beach at Rancho Nucvo, prohibitions on the capture, possession and sale of

the : -y h of 30 ¢m, provi
¢ turtles, their eggs and turtle products, promotion of usc of trawling efficic 103 dop ’

of turtles captured incidentally in shri ncy devices (TED) to allow . : - fao O :

. n sl sxperiment: . cscapement [solation Rearing Containers _

is craticial first year of life. ﬂlfﬂL;‘;;l:]ﬁ;éa;j; and LXI?IE:I'II"T‘ILI‘PIMI nhead starting of Kemp's ridley in Captivityr;u ring Hatchling Bicmgp’s ridloy are agg'ressive and will attack and injure cach other (Kiima and McVey 1982 B]c}rr_tdal and

nesting colony at the Padre Island National SEashl{:;drE reieased into the Guif of Mexico in hopesof establishing a new | Balazs. 1987). Consequently, they cannot be reared together without high mortality. Therefore, cach furtle 1s reared

started Kemp's ridley are imprinted as hatchlings ft I;)EZI; E?qr]puzclimsh,h Texfor the latter purpose, most of the head f; in iz-:.nle;l'iun e{ther in plasticbuckets arboxes. Each raceway usually contains 18 rows of six plastic bi;kets, I’.}ch }dee\E

in hope p— . L sland, but others have been i - | : .* . L - i ) aalvan ‘ 18 5.1 crm x 5.1 ¢cm wooden poiCs, piact
opes ef supplementing that breeding colony as well. nimprinted at Rancho Nuevo ! % 22 cm (inside top diameter). suspended with 10-gauge halmn;znei::éri frgr;ﬂmﬁsﬂmhmﬁt b nnrthwestﬁnd e six

f eross the width of the raceways (Figure 4). The 18 rows arc let ‘ 1
4 columns are numbered 1-6 from northeast o southwest, providing a totalof 103 buckets per raceway. The bottom of

*Nati A : \ in dic - roxchany and liberation of turtleexcrement
National Marine Fisheries Service oach bucketis drifled with 12 hotes, cach lS_cmmdmrpetﬂr,tuflllawwatq.r-z:-‘-cc an%._,c e et al. 1988) of the kind
| and uneatunfcmd.Araccwavcancontainlhmwsfowepiastlcboxcstnnt5huwn,5¢1 aillopuctet al.,

Imprinting i ined as speci ifi ' '
p g is defined as species-specific, rapid learning du ring a critical time of carly life in which social attachment
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:ﬁ Table 1. Specifications, uses and suppliers of equipment and matcrials.
5 Description Use Supplier
N Fiberglass raceways, basins, Holding turtles, treating Red Ewald, Inc.
N digestion tanks, and seawater wastewater, and storing PO Box 519
- rQSCTVOIrS seawater Karnes City, TX 78118
5 Positive air-blowers, 2.7 HP Aeration of digestion tanks Rotron, Inc.
(Cyclonair #CH53) Mansfield, OH
Centrifugal pump, 2 HI Scawater delivery Pump & Power Equipment
e v A L i (Gorman-Rupp 800 Harwin, Dr., Ste. 370
: A | o R e ; #BO024FCF2A4) Houston, TX 77036
gure 1. Kemp's ridley sea turtle head starf research factlities (quon -. _ - '
T, set huts and sea turile Submertsible sump pump, 496 Pumping untreated wastewater Granger, Inc.
reservotrs in middleground), NMES SEFC Calveston Luburatﬂrg. ’ 1 liters/min at 1.5 IE Eeadp pirg 7 %arnell St
]
: (Teel pump #3630} Houston, TX
f Plastic buckets, 10 liter volume Containers for individual Loma Plastics, Inc.
* insi ' 1 , TX
Figure 2. Insulated, fiberglass seazater reservoirs supported b | 22 cm inside top diameter, sea turtles Fort Worth
[> cm ihick, steel-reinforeed, ¢ uPPo Y 28 cm depth
. i foreed, concrete pads (four additional reser-
poirs dre ot shown), ; Quonsct hut covers {Loratex, Tops for quonset huts Farms Supply Co.
: | UV Treated) 500 Clarkesville 5t. :
! Cornelia, GA 30351 '
I
L Titanium immersion heaters Heating seawater in reservoirs Clo-Quartz Electric Heater
; 7074-7190 Maple 5t.
Mentor, OH 40051

used to transport plastic, 3.8-liter milk jugs. Dimensions of
! these boxes are 33.0 cm long x 31.1 cem wide x 30.5 cm deep.
ﬁ Each turtle remains in its assigned bucket or box throughout
f tho head start process, unless it dies orbecomes ill. The raceway
' and bucket or box locations provide codes used as identifiers
for individual turtles throughout head starting. In this way, the
clutch-of-origin identity of each turtle is maintained, and can
be linked through records to the female that laid the clutch.

Turtles that outgrow their containers are transferred to plas-
le laundry baskets suspended in a raceway or to fiberglass
basins {Figure 5). These hemispherical basins are 61 ¢m in
diameter and 25 ¢m deep and usually filled with 26.5 liters of
scawater. The scawater is exchanged and the basins cleaned on
a daily basis.

When ill, a turtle is transferred to sick bay (Figure 6) where
it is treated, then returned to its bucket or box if it is cured. The
sick bay {Figurc 6) where sick turtles are isolated for observa-
tion and treatment contains fiberglass basins similar to those
described in the previous paragraph. When in use, the basins
? are drained, scrubbed with a heavy brush, rinsed, and filled

with ¢lean seawater on a dally basis.

Figure 3. Raceun iewed ' : - :
R ridley sea turties. ye o from the side) used in rearing Kemp's

Figure 4. The buckels used for isolation rearin g of Kemp's ridley sea

‘urtles to prevent ugqressive attacks. Seawater Exchanges and Cleaning

All raceways arc drained and scawaler replaced three Hmes
| a week {(Monday, Wednesday and Friday}). Once a week, each
! raceway is thoroughly cleaned by draining the seawater,
washing down the turtles, buckets and raceway with freshwa-
ter (tapwater), rinsing out the raceway with freshwater, scrub- .
bing the inside wails of the raceway with heavy-duty brushes Figure 5. |lemispherical fiberglass basins .
or powcer sprayers to remove attached algae, rinsing the race-
way once again with freshwaler, and refilling the raceway with
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Figure 6. Sick-bay (for isolation and treatment) containing hemispherical basins
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clean scawater. The tapwater is not heated in the winter ime prior to use, but usually remains around 21" C. Itsuse
has caused no apparent il effects to the turtles.

The raceways are fitted on oneend witha 10.2cm (inside diameter) stand pipe drain (Figure 7) and a 3.8 cm (inside
diameter) drain pipe on the bottom at the same end as the standpipe. The raceways are drained by rotating the 10.2

¢m standpipe downward and by opening the vaive to the 3.8 cm bottom drain.
The drained scawater and water from scrubbings and rinsings are collected in concrete troughs (Figure 7) that

empty into 0.9 meter x 1.8 meter fiberglass sumps located outside the quonset huts, Solid-waste sump pumps transfer
this water into two cylindrical, fiberglass, digestion tanks (Figurc 8), each 1.5 meters high x 6.1 meters indiameterand
holding a volume of 41,570 liters. The waste water from the digestion tanks 1s drained intermittently into the City of
Galveston domestic sewerage system. Attheend ofeach annual head start period, the residual sludge is washed from

the digestion tanks into the sewerage syslem.
Head Start Operations

Hatchlings

Before the hatchlings are transported from Padre Island National Seashore to Galveston they are weighed (wet
weight) and measured {carapace length and width, as recommended by Bjorndal and Balazs (1983)] by NP5
personnei. Thi hatchlings are packed in plastic tubs containing polyurcthane foam padding soaked with water to
prevent dessication of the hatchlings, They arrive at Calveston after bwo to six hours in transport. NP'S personnel pack
the boxes in such a way that cach clutch is kept segregated from others. Upon arrival at the head start lacilities, the
hatchlings are first rinsed with seawater and then inspected closely for abnormalities and mortality.

There have been few turtles with abnormalities, but the most commaon abnormalities that have been observed are:
“cross-beak” (upper and lower jaws grossly malformed, left eve missing); concave plastron (plastron grossly
depressed); curvature of the spine; shortened spine (turtle much greater in width thanin length); plastronim properly
healed (unclosed yolk-sac attachment site) and deformed flippers. Turtles with abnormalities are isolated in the sick
bay. Turtles with improperly healed plastrons are treated with a topical antibacterial ointment (Terramycin,
Gentamycin, Neomycin or Furacin}, and in most cases the plastron eventually heals. Abnormal turtles that survive
the usual head starting of 9 to 11 months have been transferred to Texas A&M University, to The University of Texas
Modical Branch in Galveston or to The University of Texas [nstitute of Marine Science, Port Aransas to be used for
rosearch. Small numbers of these have been transferred by Texas A&M University to Sea Turtle, Inc., directed by Mrs.
Ila Loctscher, South Padre Island, Tex.

Clutches of hatchlings are usually assigned to raceways more or less sequentially from raceway o raceway as they
are reccived from NPS. However, in some cases, the turtles have been distributed according to an experimental design
(e.g., Caillouct et al., 1989). Clutch identity of each turtic ina raccway is kept track of through the bucket orbox location
code (Figure 9). For example, the bucket marked with an X in Figure 9 is labeled 83-1-G-4, indicating that the turtle
i this bucket was from the 1983 year-class and that the bucket was located inraceway 1, inbucket row Gand in bucket
column 4. Once an individual turtle is assigned to a container, it usually stays there throughout head starting so that
it can be linked through records to its clutch-of-origin and to the fomale that laid its clutch. In any case, a given turtle
can be linked through its container code to recorded details about oviposition, egg collcction, incubation, hatching,
arowth, amount of food fed, health care, ete. One exception is that four hatchlings can be held temporarily within four
smaller containers {(plastic flower pots) placed in a plastic box. As the turtles grow they are redistributed to larger
containers. Another exception is when turtles outgrow their containers. In any case, they are traced according to the
code for the container they spend the most time in. For tagged turtles released, the tag number can be linked with the
container identification code used during head starting. Computerized data files carry the tag number and container

identification code to track data for each turtle.

Foods and Feeding

The food currently in use in the head start rescarch projectis a commercially prepared, dry, floating, pelleted dict
(Table 2} manufactured by Purina. In 1978, the first year of head start operations, foads such as lettuce and fillet of fish
were tried (McKey, J.P., J.K. Leong, R.S. Wheeler and R.M. Hams, unpublished manuseript on culture of Kemp's
ridley sca turtle), but the cost and inconvenience of using such foods were prohibitive. A dry, pelleted food
manufactured by Central Sova and Subsidiaries of Fort Waync, [nd., was used between 1979 and 1984 (Caillouet &f
al., 1986b). After encountering problems with the petlets {they no longer floated), we substituted the Purina diet
(Caillouct ct al., 1989). The diet prepared by Purina contains 40 percent crude protein, 8 percent crude fat, 5 percent
crude fiber, and 47 pereent other ingredients (Table 2). This diet provides good growth and survival of the turtles.

Feeding of hatchlings and juveniles must be carcfully monitored as overtceding can result in compaction of the gul
and, in extreme cases, death. Because sacrificing live, healthy hatchlings s prohibited, no direct way can be used to

101



Table 2. Ingredients* of the dry, floating, pelleted diet manufactured by Purina, Richland, Indiana

- = -
)

Ground yellow corn Ascorbic acid

Fish meal Biotin

Soybean meal Cholire chloride

Corn Gluten meal Folic acid

Meat and bone meal Pyridoxine hydrechloride
Dried whey Thiamine

sovbean oil Niacin supplement
Denydrated alfalfa meal Calcium phosphate
Animal fat preserved with BHA, Riboflavin supplement
Salt Magnesium oxide

Brewer’s dried veast

Dicaleium phosphate

Ethoxyquin (a preservative)

Vitamin A supplement

D activated animal sterol (source of vitamin D-3)

Menadione sodium bisulfite (source of vitamin K-
activity)
Di-methionine

Copper sulfate
Manganous oxide
Calcium iodate
Ferrous carbonate
Calcium carbonate
Cobalt carbonate
Zinc sulfate

Zin¢ oxide
Vitamin E supplement Copper oxide

Vitamin B-12 supplement

*Quantitics not available, Proprictary information of Purina.

d b i ren 11 .
inij fl_:{;t; :ir:f- il;ﬁr; j};} ;{E:cﬂ?ahs lff:ﬁln abs:;rbed as ;}11 guide to when feeding should start, However, this can be estimated
‘ ¥ atchlings from cach clutch weighed daily. When hatchlings fr ’
_ . _ _ - om
:vglgh_t, qs indica tec{ byrchangea Inaverage weight forthe sample, feedin gof that clutch isg comme
v %T}Itlaflﬂﬂ of fe_r;:dmg i approximately one to two weeks from the hatch date.
o lei;f :t Wh:l.Ch head startef% turtles are fed is based on the average weight of a random sample of turtles selected
o €2 Edacewajy at monthly intervals from those surviving during head starting. An adeguate sample size -
mmmun{.fmt:fc 25 tu:‘ltlea per rﬁcewa y (Caillouet et al., 1986b). During the weighings, no a ttempt is maci to dryT]fj
. onsecutive wetghings of three turtles, the balance is dried ! roed
clectronic balances have beon :sed The initi ’ ' par ' dried and re-ze - Both mechanical and
. : al rate of feeding for hatchlings is roughly fi
o | _ ve¢ percent of ‘
TTIIILEC;‘;&:E 1; i}r;dt?lly Fhangc;:ll e;ch month until a rate of roughly 1.5 percent bﬂd}% wﬁight il:::ereacht:c:i ?ﬂid}?;.:;lfgstl
ration is usually divided into two cquat portions, one fed i +
aft _ : g . » 0N fcd in the early moming and the other 3
" Fer:;f;qxj?;{fdr?sgﬁ :;: Lf :Zﬂc‘l are dls'trLbut;r;!c tg the turtles using small plastic cups that hold %he measy re;iL;:}Tu}f;E
requ Lver a given weight of feed. Geometric mean waijght . L _
for setting feeding rates, because it h cig s v preferred to arithmetic mean weights
5 f ' h as been found that the vara t woi 5
hOLeIOECnCOUS And 4 lona st | : : nces ot weights of head started Kemp's ridlovs a
l : garithmic transformation alleviages th - ' b Y oy
Healil, Care 15 problem {(Caillouet et af,, 1986b; Caillouet et al., 1989),

a clutch start losing
nced. The time lapse

fﬂ{j?i?;:jni Eiai St-tia I;tji'ngf[ cach turtle receives a precursory examination for evidence of disease durin
5. Any turtiedisplaying signs ofdiscascorinjury isisolated at that ime i ‘

5 Any . ying sig attime| *
probloms are submitted to joscph Fla nagan, DVM, Houst S e oehrs
and Leong, 1984; Leong ef al., 1989).

Necropsy

g the twice daily
- ‘ with moresorious
on Zoo, tor clinical diagnosis and treatment (see 3 Iso Clary

Ifa turtle dies, its kidneys and gonads are removed and preserved in 10 percent buff

TRy e \ : cred tormali S0 -
mination (Wibbels et al., 1989). {f several die at once or from the same raceway the turtles are put on iﬂnfg;;L l:giet;

the Texas Veterin iry Medical Dia it
‘ gnostic Laboratory Systems in Collepe Stati
recommended for remaining sick turtles can then be im Picmented.eg . furg thorough necropsy. Treatments
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Tagging,
The head started turtles are tagged by three different methods (Fontaine et al., 1989} before being reieased into the
Gulf of Mexico: .

1. A living-tag technique developed by Dr. John and Mrs. Lupe Hendrickson, University of Arizona, Tucson
involves surgical removal of small pieces of plastron and carapace, interchanging the grafts, and securing them
with histological ghue. As the turtles grow, the lighter colored plastron transplant makes a vivid mark on the
otherwise darker background of the carapace (Figure 10). By placing the tag on a different scute each year, the
year-class can be determined for turtles later recaptured or found (Caillouet et al., 1986a; Fontaine, Williams
and Caillouet, 1988)). We do not expect anyone but the informed observer to recognize such a tag.

2. An internal, binary coded, magnetic tag, manufactured by Northwest Rescarch Technology Corporation,
Shaw Island, Wash., is injected into the tip of the right front flipper (Figure 11). The tags are 2 mm in length.
They are sterilized and the area of flipper where the tag is to be injected is swabbed with tincture of iodine, Once
in the turtle, the tag is magnetized by running a magnet over the flipper. The tag can be detected by a
magnetometer. The flipper can also be X-rayed to determine the exact location of the tag. If the turtle is dead
when found, the tag can then be surgically removed and the year-lass determined. We do not expect anyone
but those equipped with magnetometer or X-ray devices to detect and locate such tags. However, if the
carcasses of tagged turtles that are found dead are made available to us, we can check for presence of the tags.
It is also possible that a hand-held magnetometer may be developed for future use in field studies. In any case,
these internal tags are expected to be life-time tags and should remain in place for future reterence.

3. Flippertags {Figure 12) are the most frequently used tags, and are easily recognizableas tags by the public, but
we do not consider them to be lifetime tags. Flipper tags used for head started Kemp's ridley are Hasco type,
style 681, self-piercing, self-clinching, car tags, manufactured from monel or inconel by National Band and Tag
Company, Newport, Ky, They are inscribed with a sequential letter-number code as well as the message “Send
NMFS Lab, Virginia Key, Miami, FL 33149.” Tagging with this tag is usually donec about 30 days prior to release
of the turties to allow remedial action in case of tag loss or infection, and to allow time for tag-related mortality,

if any, to be observed. The tags are normally inscrted on the trailing edge of the right front {lippers. The tags
are first soaked in gasoline for 24 hours to remove any oil or grease, then in 90 percent ethanol for 24 hours and,
finally, they are sterilized by autoclaving prior to tagging. The area of tag insertion on the flipper is swabbed
with tincture of iodine prior to tagging. Neosporin, a broad-spectrum anti-bacterial ointment, is applied to the
tip of the sharp clasping device of the tag before the tag is inserted. A cast-iron, tagging tool (National Band
and Tag Company) is used to affix thetag to the flipper. It is sometimes necessary to recrimp the tag with pliers
to secure it. Careful observations of tag codes, body weight, carapace length and width {straight ling), and gross
observations of gencral condition and health of each turtle arc made and recorded as each tag is applied. This
usually is thelast time that measurements and weights of the head started turtles are recorded before the turties
are released. Turtles do not actively feed for one to two days after tagging, so feeding is discontinued for 48

hours. This procedure prevents fouling the water with uneaten food.

Release

Head started Kemp's ridleys are transported to release sites in wax-coated, cardboard boxes. The boxes are
modified by partitioning them with plywood to make two horizontal layers within cach box (Figure 13). Two 1.3 ¢cm
air-holes are drilled at cach end of the box, and the floor of each layer is covered with a piece of 1.3 ¢m thick
polyurcthane foam to cushion the turtles. The foam is moistened with water to prevent dessication of the turtles
during transit. Eight yearling turtles are transported in cach box, four turtles to a layer. Turtles are oriented with their
heads toward the corners of the box to prevent them from biting each other, and to place their heads nearer the air-
holes. The lid of the box is secured with gray duct tape, one picce completely around the length of the box and another
complctely around the width.

Copies of tederal and state permits are attached to each box. Normally, a crew of 10 persons requires three hours
to pack and load the yearling turtles for shipment. Packing and loading should be done as quickly as possible and at
night to reduce the amount of time that turtles are held in the boxes and to prevent their becoming over-heated. The
furtles remain in the boxes until released from a vessel.

Since 1981, the release site for the 9- to 11-month-old turtles has been offshore of Padre Island (Fontaine et al., 1989).
This site was chosen to reinforce any imprinting the turtles might havereceived as cggs and hatchlings at Padre Island.
Transit by truck and vessel to the relcase site takes about 10 hours. Either U.S. Coast Guard ontters or The University

of Texas” R/V LONGHORN have been used in most of the releases.
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F_:'gure 10. Living tag on a 1984 year-class Kemp's 3 r
ridley sea turtle, The tag s on lcft costal scule 5. |
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: Figure 12. Flipper tag (Iasco type, style 681, self-piercing, seif-clinching) used on head

} started Kemp's ridley sea turtles.
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; Figure 13. Wax-conted box used to transport tagged yearling Kemp's ridiey sea turtles. Usually, eight turtles (two horizontal layers of four
f each; right phote, cutaway) are transported in this manner to the release site.

Ff:gure 11. Diagram showing location of internal,
binary-coded, magnetic tay in the right front flirmer
cf @ head started Kemp's ridlcy sea turile,
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Results

As of October 31, 1988, 13,572 Kemp’s ridley sea turtles had been head started, tagged and released into the Gulf
of Mexico (Table 3}. This represents 82.1 percent of the 1978-1987 year-class hatchlings received alive from the NIL’IS
As of Qctnber 511, 1988, 589, or 4.3 percent, had been recaptured. Distribution, growth and survival of head smrt.—_-.;f
turtles in the wild were described by Fontaine ef al. (1989) and Manzella, Caillouct and Fontaine (1988). Growth and
movements of head started Kemp's ridleys in the wild also have been described by McVey and Wibb;_lls (1984)

Since I??S, 264 head started Kemp's ridley have been transferred to oceanaria for extended head starting or ca .ti-.-
propaga tion. As of the end of October 1988, 100 survivors remained in captivity. Growth in weight of head stfrteg
Kemp's ridley of the 1978 year-class at Sea-Arama Marineworld, Galveston, Tex., is shown in Figure 14 ]
McVey and Wibbels, 1984; Caillouet ef al., 1986b). I ; B

A summary of head starting Kemp’s ridleys in captivity is shown in Table 3. Survival and
Kemp's ridleys in‘captivity have been described by Caillouet et al. (1986b), The combined ﬂurﬁ:g tri; tiff?:ii: t:e:Cd
vear-classes was 84.9 percent (Table 3). Survival and growth of head started Kemp’s ridleys in the wild appear to ;2
gﬂﬂd (Fi}‘ﬂfﬂlﬂt? et al., 1989), but we cannot gauge the success of maturation, copulation and nesting of sucip':e Imals
in ;hLI ;vsid as r;c:-ne of the released turtles have been reported to have nested. i e

1704, 0gg laying was reported in two S-year-old, head started Kemp's rid|e s maintai ! ivi
Turtle I_?a rm (Wood and Wood, 1984). According to Wood and Wood (?;84), m}c;re th:;at;gzdgg C:FE::;:LH;CE’: o
E:r:clus inMay 1984. Threeof l’hfl‘ e538s inone clutch hatched, indicating that copulation and fertilization had Djécurrf:ia
. ;tczr;tfnatel}‘; i:he three huﬁtchlmgs did not live, SPLIEL‘ESSFLII reproduction (that which produces viable hatchlings) haé
: decurred in the ca ptive stock of Kemp’s ridleys at the rurtle farm in 1986, 1987 and 1988, and some of the
atchlings were head started in Galveston, These events indicate that captive propagation of Kemp's is feasibi
could [?rnvidc a safety net for the species (Caillouet, 1984). pisisfcasible,and
faclzﬁﬁf:; a:;?;n?ﬁ of the hce:d start proj ect s 50 great that the turtles have become celebritics on the Texas coast. The
1989) recEntl 1 lf: :;jnm mon Sf‘te for field ITips f.nr many 1c}¢;al schools in the Houston-Galveston arca. A book (Phillips,
HEART(HEl}( - .:5[ | cen pub 1%hed puPuIanzmg the project. Annually, thousands of visitors tour the project site.
o) Cﬂunti ;ﬂl?engieﬁi li It*t ;I;a'll‘ge ~Ridley Turtles), a ;pucial committee of the Piney Woods Wildlife Socicty, North
15 -ounty Lollege, w2 eX., SPONSOTs @ one day open house in February that attracts hundreds of visi
to the facility. The annual releasc of turtles also is a very much publicized cvent L?cal and nati 3 O visitors
the relcase, Such media covera ge helps convey the message :_ﬁc the need for sea turtle cjn:::t':.?ar:?;s T:’ fhtg ;TEETET

Recommendations
We believe there are four areas of rescarch that should bo emphasized in furture work:

L. ]”l;afs :dnij t?}%gting.ﬁf;ea t;rtlcs-Nﬂnenf the tags presently being used adequately meet the need A tag ormark
e at wiiliast the entire life of the tagged turtle, and that can be easil i 11 ifi
whomever recaptures a Kemp's ridle Vo i >y recognized and identified by

~ y. The PIT (passive Integrated transducer) tag sh i
pbermanent tag, and we are testing it. Further, through . . g shows promise as a
- : ' : gh publicity and through changes in th
Hipper tags, the finders of a ta 5C5 1N the message or the
‘ ' gged turtle could be encouraged totake the nceded ob '

In a timely manner without removin ; : eoservanonsand report them
‘ g the tag from live animals. Carcasses of tagped ani Is that die {
captive stock or are found dead after release should b P>~ U7 TBERd amimais that die in the

e saved for examination, as the - , -
means of evaluating tag recognition i : - ; 5€ specimens provide a
of death. £ g TCC0g and retention, as well as provide valuable information on possible causes
2- S 1 1 o =y -y

vf:l:i;:;? 1':;:]1:?1 T;m? hlmsple E:ch nique mustbe developed to determine the sexoflive hatchlings and juveniles

‘ m. >¢x determination is essential for preper management and . )

enaangered species, because sex ratios of hatehlin neutet o onservation of this
. ’ ; gs are affected by incubation temperature. The h

studics by Dr. David Owens, Texas A&M Univorsi ; peraiure. Lne hormonat
, ’ ersity, and his students are ine i *

Laparoscopy also has been used successhull , cncouraging In this regard.

"' sstully by Dr. Owens and his students on laree i :

buf neither technique is sim i ] : onlargeuvenile and adult turtles

: simple nor applicable to hatchlings and small iuvenilos . . i f

approach used by Demas ef af. {manuscript) shows pmm?se. ] - However, the: non-injurous

3. Reproductive physiolopy and behavior - it i ion i
in captivity. ¥ 5Y or ~ Additional information is needed on reproduction in the wild and
1. Eien:;ns,nﬂzl TﬂCﬂrIg:itiﬂﬂ, diaf%:}nsis and treatment of diseases — These must be Improved for captive stocks of
Cy. Ihe successful captive-rearing of Kemp’s ridleys depends to a | ;
and control of discases encountered in the hushand riaicys depends to a large extent upon prevention
R e _ ry of this species. Improvements in scawater systems th,
provide high quality scawater for captive rea ring of sea turtles go far toward reducing disease prubf:;mq {jsltttl:;:
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cnvironmental influences (e.g., temperature, sunlight, etc.} also may affect the incidence of diseases. Good

nutrition is another important factor.
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Questions and Answers

] i ng in
Sally Murphy: I am not quite sure I understood what you said about hatchling E?ﬂffg:;'}'lﬂﬂ - :.::az ::atchhngs were emerging
H:]e rrs:arui:rz and that this is different from the natural conudition. When do they normally emterge:

’ rior to
King: Pat Burchficld mentioned that he was watching normal emergence at the Rancho Nuevo beach just p
sunrise. . , - imental imprinting work that is being done, t!-lat
Burchfield: René Mdrqu Zig:;: ifﬁsﬁiég ltghc{;isr?nn;:: Elﬁ:f;ege;?re were ;F ny relationships behveent hatu:al“;h;\g
during the 1250 naerigr;}gcach termperatures, incubation and so on. Unfortunately, we did not havefour data sflr; 1}; o
compiote for this meating. About 70 percent of the hatchling ridleys that O thling emenonce started about
complete D;‘ th 15 o E,-uuld have essentially been in the water before sunrise. .Ha tchlmg Emerge::ce 5 g;ﬂ o
.t”f:%(tlgehte::iisﬂthte ;::caeeding evening and continued through 0900 hours the following morning. But the majorty

turtles would have been in the water before sunrise.

| ; own
Pritchard: You mentioned that the hatchlings needed to be heated up a little before they were a;:fm-; er:c;uif: ;:;E::k -:L ol
feter 0 d th ' neral opinion from Mrosovsky's et al. observations was that sea turtles tend to slow dow P I}.f; ot
phe sand, ar - giﬁ ve a cirtain critical level about 29° C, if I recall correctly. Are these compatible unth eac ~DMT::: ove?
Eﬂfftutfhgﬁiipimm re did you find they were active? How low was the temperature when they were too cold o move:

: : incubation shed
King: During the night, when the hatchlings are in the tz:ax;sfe;(b;ﬁei gng)r tlﬂ 1:’231]1;} t:fnr‘fgff;:iig ilﬁi ﬁactléhiings were
: inting, the temperature drops to 727 -74 Fhas =< - 4 ) rature.
tc: ?IEFQS:;Z ii;;lgz:lmg At 0800 }F{;}urs, when the sun is rising, the hatchlings are sflll ai}:he L?xﬁi?:;p;ﬂw o
rfCﬂ}n expostre to the sun, their temperature begins to rise. I would guess that ‘t;; ;h; ;Tﬂjﬂz 5 EI;’ :
the wftcér, the temperature, in most cases, is somewhere between 75" Fand 85°F (2 ‘

Pritchard: Do you think you could lower the peak lemperature in the egg boxes and perhaps make it occur later in the day by using
thicker boxes or double boxes?

s e i ould
King: The holes that must be put through the boxes to ensure good vent{ha tion throughoul the safdap;?flﬁii:: For
mg: henefits of thicker walls. Thickness of the foam material does not seem o make h er boxes
f:{:n.m;f_-i'aur:’t;'r i?:_-nc}lfuubled the thickness of the foam walls changing from the old bpxea uscd in 1952 tDTI/ -? IIIIE:' R
iﬁ;zg‘l}?n?%?’ and this did not scem to change the temperature curve at all. This change was from 1/2 '

to 1inch (2.5 ¢m) thick.

. i in I, il seems
Caillouet: It is generally accepted that incubation temperature affects the sex qutzt: ;:t&-;sc E;T;S;‘;:‘f’smaie Have
to me that two quite different results might derive from thl%' Either SEta'mI-ti,*i'tﬁt:' n temperature or they have male
identical sex genotypes and their phenotypic sex is somehow induced by incubatio hPC i+ follows that a cortain
_ s that can be overcome by temperature. If the latterz were true, then 1 et to
a?ﬁ feﬁzf EE It'li?et};ieimals would become sex-reversed in the process of incubation at tﬁmﬁf?m:;;; ffoore of
}jndti:gtion of the sex that is ix;cqnsiste:;i; 1:;:.:: St;f :;xmgrrsz:gg'lp:fn ;te ;f:ﬁgﬂbfgﬁﬁ?zi;h;‘iwpigly fermales, may
.Forexampie, itma - ' “
il;iiz?er?;: fﬂﬁi: Eic?tic pc?tential 03; survivability as females that are not sex-reversed.

: . : Lzl
John Carr: Do you have an idea at which stage of development the carapacial scutes pattern is determined or finalized

' 1t freguentl
Shaver:1did notexamine the scutes because oftentimes the embryos wercin very bad ngdil I:f?ﬂ Ehe}z;:fm reg ¥y
deformed. [ I recall correctly, it is approximately at stages 25 and 26 that the scutes beg ppe

Carr: What is the full number of stages in development?

Shaver; Cratz described 31. We added four more because his stages left outa lototmea su rements. Applying his stages
to our cmbryos would have made it impossible to characterize some of pur embyTos.

Pritchard: How many days would that be, when scutes first can be seen, more or less?
Shaver: It is about 33 days.
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